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(57) Connector provided with at least two adjacent 
cavities (5, 6) to accommodate terminals (14), the con- 
nector having a selectively metallized plastic structure in 
order to at least partly shield at least one cavity from the 
other cavities wherein said connector has at least partly 



the following housing structure between each shielded 
cavity and its adjacent cavities: a first insulating plastic 
wall - at least one metal layer - a second insulating plastic 
wall, said at least one metal layer being provided as a 
coating on said first and/or said second plastic walls. 
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Description 

The present invention relates to a connector pro- 
vided with at least two adjacent cavities to accommodate 
terminals, the connector having a metallized plastic 
structure in order to at least partly shield at least one cav- 
ity from the other cavities. 

Such a connector is known from International Patent 
Application WO 92/1 1671 . The body of the known con- 
nector is constructed from a plurality of plates which 
comprise recesses which form half of the cavities of the 
connector accommodating terminals in the assembled 
state. To assemble the known connector the plates are 
fixed together by suitable fixing means. All plates are 
metallized with the exception of areas in the recesses. 
There are at least as many connector parts to be fixed 
together as there are columns of terminals of the assem- 
bled connector. Therefore the known connector is com- 
plex, especially in applications where many columns are 
needed. In the known connector all terminals are 
shielded from external electromagnetic radiation. How- 
ever, since the recesses accommodating the terminals 
are not metallized to prevent short-circuits to ground, 
cross-talk between adjacent terminals, especially those 
in the same rows, is not prevented which is especially a 
problem when frequencies are increasing. 

In order to prevent cross-talk between adjacent ter- 
minals in a connector United States Patent 5.102,353 
has disclosed the application of a metal insert having a 
+-shaped cross-section and which can be inserted 
between four terminals arranged in two columns of two 
rows. 

In order to provide a shielded twin-ax connection in 
a connector European Patent Application 0,562,691 dis- 
closes a twin-ax insert provided with a separate metal 
external conductor folded around an insulating body. 

Dutch Patent Application 9202301 (EL 6129) dis- 
closes the application of S-shaped metal inserts to be 
inserted in connectors in order to provide a shielding 
between adjacent terminals in the connectors. 

In the field of connector technology there is a need 
to avoid the application of separate metal inserts as 
shielding elements in connectors since they are relatively 
expensive and have to meet high tolerance require- 
ments. 

In the connectors known from United States Patent 
5,246,385 the application of separate metal inserts to 
prevent (external) electromagnetic interference is 
avoided; the connectors known from this Patent are 
made of different parts some of which are metallized and 
some of which are not. However, this United States Pat- 
ent does not disclose connectors in which adjacent ter- 
minals are shielded against each other to reduce cross- 
talk. 

Because of the excellent high frequency perform- 
ance of co-axial and twin-axial connections in connec- 
tors their is a need to provide connectors with such 
connections, however, at the same time under the 



requirement to reduce manufacturing costs as much as 
possible. 

Therefore, it is an object of the present invention to 
provide a connector in which cavities suitable to accom- 
5 modate at least one terminal are shielded as much as 
possible from adjacent cavities by the application of met- 
allized plastic parts without the need to use separate 
metal inserts. 

Therefore, according to the invention a connector as 
10 defined in the preamble is characterized in that said con- 
nector is selectively metallized and comprises at least 
partly the following housing structure between each 
shielded cavity and its adjacent cavities: a first insulating 
plastic wall - at least one metal layer - a second insulating 
15 plastic wall, said at least one metal layer being provided 
as a coating on said first and/or said second plastic walls. 

By the provision of such a connector cavities are 
shielded from adjacent cavities. The shielding effective- 
ness depends upon the specific connector design. The 
20 more each cavity is enclosed by metal layers on plastic 
wall parts the higher the shielding effectiveness. The 
more miniaturization is required, the higher the required 
shielding effectiveness will be. The higher the applied 
frequencies the higher the required shielding effective- 
25 ness will be. 

In a first embodiment the connector comprises at 
least a first and a second housing part, the first housing 
part comprising at least one cavity to accommodate one 
terminal and being selectively metallized at the outside 
30 surface surrounding said at least one cavity, the second 
housing part comprising at least one further cavity to 
accommodate one further terminal and being selectively 
metallized at the outside surface surrounding said at 
least one further cavity, the first and second housing 
35 parts being designed in such a way as to be able to be 
inserted into each other in order to yield said connector 
comprising at least two adjacent coaxial terminals. 

In such an embodiment all cavities may be entirely 
enclosed by a metal layer and, thus, by a Faraday cage 
40 which is very effective against cross-talk between adja- 
cent terminals in said cavities. 

The connector of the first embodiment may com- 
prise a comb-like third housing part that can be fixed to 
said first and second housing parts inserted into each 
45 other to provide separating walls between adjacent col- 
umns of terminals extending from said first and second 
housing parts inserted into each other. Such a comb-like 
third housing part provides for a mechanical protection 
between adjacent columns of terminals extending from 
so said first and second housing parts inserted into each 
other. 

Preferably said separating walls comprise moulded- 
in plates. Said moulded-in plates provide for excellent 
cross-talk reduction between adjacent columns of termi- 
55 nals. 

The connector may be surface mounted to a sub- 
strate by means of surface mount connection means 
connected to both the selectively metallized connector 
and the ground layer on said substrate. 



3 



EP0693 795A1 



4 



In an other embodiment the connector according to 
the invention comprises several adjacent cavities to 
receive terminals, said cavities being separated by cavity 
walls provided with additional, internally metallized 
through-holes having predetermined cross-sections and 5 
surrounding said cavities. The electrical performance of 
this embodiment of the invention is less than the electri- 
cal performance of the first mentioned embodiment, 
since there are always unshielded parts between adja- 
cent cavities giving rise to cross-talk problems. However, 
these unshielded parts may be kept to a minimum in 
order to reduce cross-talk to a minimum. The advantage 
of the connector according to the latter embodiment is 
that it is integrally made and is not made of separate 
housing parts which do have to meet manufacturing tol- 
erance requirements in order to ease the assembly of 
the connector. 

In a further embodiment the connector may com- 
prise a housing provided with adjacent, internally metal- 
lized cavities, and insulating sleeves to be inserted into 
corresponding cavities and to accommodate corre- 
sponding terminals. Alternatively, the connector accord- 
ing to the invention may comprise an insulating housing 
provided with adjacent cavities, and externally metallized 
sleeves to be inserted into corresponding cavities and to 
accommodate corresponding terminals. 

The connector according to the invention may be 
made suitable to accommodate at least one twin-ax con- 
nection. To that end the connector according to the inven- 
tion comprises at least one cavity accommodating a twin- 
ax insert member externally metallized and electrically 
contacting a ground layer on the connector's surface, 
which ground layer also electrically contacts at least one 
ground terminal adjacent to said twin-ax insert member. 

The present invention will be further explained by 
referring to some drawings, in which, by way of example 
only, some embodiments of the present invention are 
shown. 

Figure 1 shows a connector according to the inven- 
tion consisting of several housing parts to be 
inserted into each other; 

figure 2 shows the connector according to figure 1 
in the assembled state; 

figure 3 shows an alternative comb-like third housing 
part to be used in the connector according to figures 
1 and 2; 

figure 4 shows the connector according to figures 1 
and 2 surface mounted to a substrate; 
figure 5 shows an alternative connector according 
to the invention; 

figure 6 shows a further alternative embodiment of 
a connector according to the invention; 
figures 7a and 7b show further alternative connec- 
tors according to the invention; 
figures 8a and 8b show further alternative connec- 
tors according to the invention; 
figures 9a to 9c show connectors provided with a 
twin-ax insert. 



In figure 1 a connector according to a first embodi- 
ment of the invention is shown. The connector 1 of figure 

1 comprises three housing parts 2, 3, 4, each preferably 
molded from an insulating material. The first housing part 

2 can be inserted into the second housing part 3, while 
the third housing part 4 is a tail cover to protect adjacent 
columns of terminals 14 of the connector 1. The first 
housing part 2 comprises a metal layer 1 1 on its outside 
surface. The cavities 5 of the first housing part are not 
coated with any metal layer. In the embodiment shown 
in figure 1 the first housing part 2 comprises three col- 
umns of four rows of cavities 5. Each cavity 5 comprises 
a terminal 14. Each column of four cavities 5 comprises 
rims 7 extending from the external surface of the first 
housing part 2 parallel to the axial direction of the cavities 
5. Opposite the rims 7 the intermediate column and the 
right-hand column comprise recesses 9 extending par- 
allel to the axial direction of each cavity 5. 

The second housing part 3 comprises a metal layer 
12 on its outside surface and comprises a structure of 
also three columns of four rows of cavities 6. Rims 8 
extend from the left-hand column and the intermediate 
column parallel to the axial direction of cavities 6. Oppo- 
site to the rims 8 the left-hand column and the interme- 
diate column are provided with recesses 10. Recesses 
10 are also provided in the right-hand column of cavities 
6 opposite rims 8 in the intermediate column. 

The external dimensions of the cavities 5 and the 
cavities 6 t respectively, of the first housing part 2 and the 
second housing part 3, respectively, are selected in such 
a way that the first housing part 2 and the second housing 
part 3 can be inserted into each other, whereby rims 7 
will fit into recesses 10 and rims 8 will fit into recesses 
9. Inserting the first housing part 2 and the second hous- 
ing part 3 into each other yields a connector body with 
six adjacent columns of four rows of coaxial cavities. 
Each cavity 5, 6 comprises a terminal 1 4 extending from 
a rear side of the first and second housing parts 2, 3 
inserted into each other. 

As shown in figure 1 the terminals 14 can be bent 
90° in order to allow a right angle connection to a sub- 
strate, printed circuit board or the like (not shown). 

Each terminal 14 comprises a connecting end 13 
which, by way of example, is shown to be a press-fit con- 
nection. However, any other way of connecting the ter- 
minals 14 to a substrate is possible. 

To protect adjacent columns of terminals 14 a third 
housing part 4, having a form of a tail cover or a comb- 
like structure, may be provided. The tail cover 4 com- 
prises several intermediate walls to be inserted between 
adjacent columns of terminals 14. The housing parts 2, 
3, 4 may each by provided with appropriate extensions 
and/or recesses to allow connection between these 
three housing parts. As shown in figure 1 the first housing 
part 2 is coated with metal layer 1 1 , the second housing 
part 3 is coated with metal layer 12 and the third housing 
part 4 is coated with metal layer 15. However, since ther 
may be direct contact between the intermediate walls 16 
and the terminals 14, the side surfaces of the walls 16 
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cannot be metallized since that would cause short cir- 
cuits. 

Figure 2 shows the connector 1 of figure 1 in the 
assembled state. 

In order to reduce cross-talk problems between s 
adjacent columns of terminals 14 at the location of the 
tail cover 4 the intermediate walls 16 of the tail cover 4 
may each be provided with moulded-in plates electrically 
connected to metal layer 15 connected to ground. This 
is shown in figure 3. As an alternative, tail cover 4 may 
ntirely be metallized with metal layer 15 also covaing 
the side surfaces of intermediate walls 16 after which 
these side surfaces of intermediate walls 16, as well as 
the inner surfaces of the outside wails of tail cover 4 are 
coated with an insulating layer to prevent short circuits 
between terminals 14. 

Figure 4 shows a connector according to figures 1 
and 2 surface mounted to a substrate 22 which may be 
a printed circuit board (pcb) or a back plane or the like. 
The connecting ends 13 (figures 1 and 2) are accommo- 
dated in appropriate corresponding holes (not shown) in 
the substrate 22. The substrate 22 is provided with a 
ground layer 17. Surface mount connection means 21 
are provided to form an electrical contact between 
ground layer 17 and the outside metal layers 1 1 , 12, 15 
of the housing parts 2, 3, 4 of connector 1 . Suitable sur- 
face mount connection means 21 are known to persons 
skilled in the art and need no further explanation in the 
present invention. 

Instead of the surface mount connection means 21 
shown in figure 4, alternatively, press-fit pegs (not 
shown) mounted on the connector 1 and accommodated 
in plated holes of the substrate 22 can be used. 

Figure 5 shows an alternative embodiment of a con- 
nector 23 according to the invention. Connector 23 com- 
prises a housing selectively metallized with metal layer 
25. Moreover, connector 23 comprises cavity walls 33 
between cavities 32. The cavity walls 33 are provided 
with additional through-holes 31 . The additional through- 
holes 3 1 are internally metallized. The dimensions of the 
cross-sections of the additional through- holes 31 is cho- 
sen in such a way that adjacent cavities 32 are only 
mechanically connected to each other by bridges 46 
which are as small as possible. The dimensions of the 
bridges 46 follow from the overall mechanical require- 
ments of the connector 23. By choosing the bridges 46 
as small as possible as high shielding as possible 
between adjacent cavities is obtained. Each cavity 32 is 
designed to accommodate a corresponding terminal 29. 

The connector 23 may be provided with extensions 
27 to fix the connector 23 to a substrate (not shown). 

The connector 23 is designed to be inserted into a 
mating connector 24 which is also provided with a metal 
layer 26 at its surface. In the embodiment shown in figure 
5 the connector 23 comprises female terminals 29 while 
the connector 24 comprises male terminals 30. Of 
course, connectors according to the invention are not 
restricted to these types of terminals. Cavities 32 may be 
provided with male-type terminals, whereas then the 



connector 24 may be provided with female-type termi- 
nals. Alternatively, both connectors 23 and 24 may be 
provided with hermaphrodite-like terminals (not shown). 

Connector 24 may also be provided with extensions 
28 to connect the connector 24 to a substrate (not 
shown). 

Figure 6 shows a further embodiment of the connec- 
tor according to the invention. The same reference signs 
used in figures 5 and 6 refer to the same parts of the 
connectors shown. In addition to not-metallized cavities 
32 the connector 23 according to figure 6 also comprises 
one or more metallized cavities 32\ Besides, connector 
24 according to the embodiment of figure 6 comprises 
several terminals 30* which are connected to the ground 
metal layer 26 covering connector 24. The metal layer 
inside the metallized cavities 32* of connector 23 electri- 
cally contact metal layer 25 on the outside surface of con- 
nector 23. Therefore, those terminals 29 inserted into 
metallized cavities 32' electrically contact ground. 

The embodiments of figures 5 and 6 show cavities 
32, 32* having square cross-section dimensions. How- 
ever, cavities of the connector according to the invention 
may have any shape of cross-section. Figures 7a, 7b, 
8a, and 8b show connectors according to the invention 
having circular cavities. 

Connector 35 according to the embodiment of figure 
7a comprises cylindrical cavities 36. The intermediate 
walls 42 between adjacent cavities 36 comprise addi- 
tional through-holes 38* which are entirely metallized. 
Thin bridges 46 mechanically connect adjacent cavities 
36. Only at the locations of the thin bridges 46 no elec- 
tromagnetic shielding is obtained. 

Each cavity 36 accommodates a terminal 37. The 
terminal 37 may be connected to a cable 39 if required. 

Figure 7b shows a connector 40 having cylindrical 
non-metallized cavities 36 accommodating terminate 37 
which may be connected to a cable 39. Each cavity 36 
is surrounded by a plurality of cylindrical additional met- 
allized through-holes 41. Additional through-holes 41 
have a smaller diameter than the diameter of the cavities 
36. The bridges 47 between adjacent cavities 36 are 
much thicker than the corresponding bridges 46 in figure 
7a. This provides for more mechanical stability although 
cross-talk reduction between terminals in adjacent cav- 
ities will be less than in the embodiment according to fig- 
ures 5, 6, and 7a. 

Figures 8a and 8b show connectors 35 provided with 
coaxial shielded terminals 37. In the embodiment of fig- 
ure 8a each cavity 36', which may have a circular cross- 
section, is entirely metallized. To prevent a short circuit 
to the terminal 37, which may be connected to a cable 
39, an insulating sleeve 45 is provided between the side 
wall of cavity 36' and the terminal 37. As a further shield- 
ing measure the housing 34* of connector 35 according 
to the embodiment of figure 8a may be metallized. 

Instead of the metallized connector 35 according to 
the embodiment of figure 8a also a non-metallized con- 
nector 35 according to the embodim nrt of figure 8b can 
be used. In that case connector 35 may comprise non- 
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metallised additional holes 38 and a non-metallized 
housing 34. Then, an externally metallized plastic sleeve 
45' is used between the side wall of the cavity 36 and the 
terminal 37. Note that in the embodiments according to 
figures 8a and 8b the terminals 37 are entirely sur- 5 
rounded by a metal shielding thus providing for a Faraday 
cage effect. 

Figures 9a to 9c show that the teaching of the 
present invention can also be used to provide a twin-ax 
connection within a connector having a plurality of cavi- 
ties arranged in columns and rows. 

The connectors 50 and 53 shown in figure 9a are 
known as "Autobahn" -connectors having a plurality of 
cavities arranged in thirty two columns of three rows a, 
b, c. Connector 50 is a male-type of connector compris- 
ing terminal pins 51. Connector 53 is a female-type of 
connector and comprises female terminals 54. The cav- 
ities on the positions b20, b21 . b22, b23 have a prede- 
termined purpose: both cavities b20 and b23 do have to 
comprise ground terminals, whereas both cavities b21 
and b22 do have to comprise N Autobahn n -bus terminals. 

Figure 9b shows top cross-sections through row b 
of connectors 50 and 53, respectively. Connector 50 is 
shown to have ground pins 57 on each of the positions 
b20 and b23. Connector 53 is shown to have female 
ground terminals 59 on positions b20 and b23. respec- 
tively On the positions b21 and b22 each of the connec- 
tors 50 and 53 comprise one combined large cavity large 
enough to accommodate a male-type of twin-ax insert 
52 or a female-type of twin-ax insert 55, respectively. 
Both the twin-ax inserts 52 and 55 are made of externally 
metallised plastic insert members (figure 9c). Connector 
50 is provided with a metal layer 56 extending through 
the cavities on the positions b20 and b23 as well as in 
the combined cavity on positions b21 and b22, as shown 
in figure 9b. The ground pins 27 contact the metal layer 
56. Also the externally metallized twin-ax insert 52 con- 
tacts the metal layer 56. Therefore, the externally metal- 
lized twin-ax insert 52 is shielded since its outside metal 
layer is grounded. 

Connector 53 is provided with a metal ground layer 
58 which extends through the cavities on the positions 
b20 and b23 as welt as through the combined cavity on 
the positions b21 and b22 into which twin-ax insert 55 is 
inserted. Therefore, the outside metallized surface of 
twin-ax insert 55 is grounded and acts as an electromag- 
netic shielding. 

When the connectors 50 and 53 are connected to 
each other the ground pins 57 are inserted in the female 
ground terminals 59 thereby establishing a well defined 
ground potential for both connectors. 
- In the embodiments of the connector according to 
the present inventions several selectively metallized 
plastic members are discussed. It is observed that to 
manufacture said selectively metallized plastic members 
the method described in copending European patent 
application (BO 39328) of the present Applicant may be 
applied. In general, this means that the following steps 



can be carried out to yield the desired selectively metal- 
lized plastic members: 

a. depositing a first, electroless metal layer of a first 
predetermined thickness on the surface of the plas- 
tic member; 

b. ablating predetermined traces of said first metal 
layer in order to produce first metal layer si±>areas 
located at predetermined surface subareas of the 
plastic member, which first metal layer subareas are 
electrically separated from the remaining area of 
said first metal layer; 

c. depositing a second, galvanic metal layer of a sec- 
ond predetermined thickness to the first metal layer 
subareas only; 

d. removing the remaining area of said first metal 
layer. 

In the present invention the first metal layer subar- 
eas mentioned above correspond to those metal layers 
on the surface of the different plastic members shown in 
the figures. For instance, in the embodiment according 
to figure 1 said first metal layer subareas correspond to 
metal layers 11.12, and 15. 

When the method according to said copending 
European patent application (BO 39328) is used a high 
energy beam may be used, for example an electron 
beam or ion beam to separate the first metal layer sub- 
areas from the remaining first metal layer area A light 
beam or a laser beam may be used instead, whereas 
also grinding may be used. Removing any non-selected 
metal layer areas in step d. referred to above may be 
done by chemical etching or by grinding processes. The 
first metal layer may be made of electroless copper or 
nickel and may have a thickness of 1 to 2 jim. The second 
thickness referred to above may be 5 to 10 urn. The gal- 
vanic metal layer may be coated with a top coat finish 
layer, for instance, made of nickel, gold, or tin-lead, which 
finish layer may have a thickness between 2 to 4 urn. For 
further details as to said method for manufacturing selec- 
tively metallized plastic members reference is made to 
said copending European patent application (BO 
39328). 

Of course, manufacturing of the selectively metal- 
lized plastic members of the connectors according to the 
present invention is not restricted to the method accord- 
ing to said copending European patent application. Any 
other suitable method may be applied. 

It is to be understood that the embodiments shown 
in the figures are given by way of example only. The 
scope of the present invention is only limited by the scope 
of the annexed claims. For instance, it is observed that 
the application of a twin-ax insert as shown in figures 9a 
to 9c is not restricted to connector types shown in figures 
9a to 9c. These twin-ax inserts may, for instance, also be 
applied in connectors as shown in any of the other pre- 
ceding figures. 
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Claims 

1 . Connector provided with at least two adjacent cavi- 
ties (5, 6) to accommodate terminals (14), the con- 
nector having a metallized plastic structure in order 5 
to at least partly shield at least one cavity from the 
other cavities characterized in that said connector is 
selectively metallized and comprises at least partly 
the following housing structure between each 
shielded cavity and its adjacent cavities: a first insu- w 
lating plastic wall - at least one metal layer - a second 
insulating plastic wall, said at least one metal layer 
being provided as a coating on said first and/or said 
second plastic walls. 

15 

2. Connector according to claim 1 characterized in that 
the connector (1 ) comprises at least a first (2) and a 
second (3) housing part, the first housing part (2) 
comprising at least one cavity (5) to accommodate 
one terminal (1 4) and being selectively metallized at 20 
the outside surface surrounding said at least one 
cavity (5), the second housing part (3) comprising at 
least one further cavity (6) to accommodate one fur- 
ther terminal (1 4) and being selectively metallized at 
the outside surface surrounding said at least one fur- 25 
ther cavity (6), the first (2) and second (3) housing 
parts being designed in such a way as to be able to 

be inserted into each other in order to yield said con- 
nector comprising at least two adjacent coaxial ter- 
minals. 30 
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Connector according claim 1 characterized in that 
the connector (35) comprises a housing (34') pro- 
vided with adjacent, internally metallized cavities 
(36*), and insulating sleeves (45) to be inserted into 
corresponding cavities (36*) and to accommodate 
corresponding terminals (37). 

t. Connector according claim 1 characterized in that 
the connector (35) comprises an insulating housing 
(34) provided with adjacent cavities (36). and exter- 
nally metallized sleeves (45') to be inserted into cor- 
responding cavities (36) and to accommodate 
corresponding terminals (37). 

Connector according claim 1 characterized in that 
the connector (50, 53) comprises at least one cavity 
accommodating a twin-ax insert member (52, 55) 
externally metallized and electrically contacting a 
ground layer (56, 58) on the connector's surface, 
which ground layer (56, 58) also electrically contacts 
at least one ground terminal (57, 59) adjacent to said 
twin-ax insert member (52, 55). 



3. Connector according to claim 2 characterized in that 
said connector (1 ) comprises a comb-like third hous- 
ing part (4) that can be fixed to said first (2) and sec- 
ond (3) housing parts inserted into each other to 35 
provide separating walls (16) between adjacent col- 
umns of terminals (14) extending from said first (2) 
and second (3) housing parts inserted into each 
other. 

40 

4. Connector according to claim 3 characterized in that 
said separating walls (16) comprise moulded-in 
plates (20). 

5. Connector according to any of the preceding claims 45 
characterized in that said connector (1) is surface 
mounted to a substrate (22) by means of surface 
mount connection means (21 ) connected to both the 
selectively metallised connector and a ground layer 

( 1 7) on said substrate (22). so 



6. Connector according to claim 1 characterized in that 
said connector (23; 35; 40) comprises several adja- 
cent cavities (32; 36) to receive terminals (29; 37), 
said cavities (32; 36) being separated by cavity walls ss 
(33; 42; 43) provided with additional, internally met- 
allized through-holes (31 ; 38; 41) having predeter- 
mined cross-sections and surrounding said cavities 
(32; 36). 
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